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Abstract of JP823941 8 

PURPOSE: To obtain a process whereby a low-molecular &alpha -olefin polymer mainly comprising 
units derived from &alpha -olefins ranging from ethylene to 1-hexene is produced industrially 
advantageously at a high selectivity in a high yield while improving the properties of a polymer 
unavoidably produced as a by-product. CONSTITUTION: This low-molecular Salpha -olefin polymer is 
produced by using a catalyst system at least comprising a chromium compd., at least one compd. 
selected from among an amine, an amide, and an imide, an alkylaluminum compd., and a halogen 
compd. and by causing 0.1-1 5vol. % hydrogen to exist in the gas phase in a reactor. 
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x (c) sr; (d) stxtam (6) 

(b) Xtf (c) ft^trtWE«ffca-*I/7-f 
X fttlffi^ (a) Ktf (d) S*Af*m (7) 
ft&iKj£# (c) fc£tr**«t»fc. a-*l/7-f >, ftfcfflG 
(a) , (b) Rtf (d) SiAtsm (8) 

(a) ft^O««ififco-*l/7>f>. 
ft (b) ~ (d) SIXtSM (9) 

>&t/&«iM# (a) ~ (d) s-ett^nHua^aii j 

5„ l-LT, ±|E©fc**tt, BUT, 
[0 0 4 1] *^BJIC*^T, {{/n&it-aVat 

ttt, E(&fflBI!S&l$ffl*&61\ *©«©lJD«fca- 

T, S(S**>6llJRSn&*Ktt. JJBfflff*U«ft 
[0 0 4 2] ?nMfc£#li7;i^mi'3X7A{fc£ 

wt^ftaiMi-r saw-pi' nA*«*s«jfli^&»# 

tt, *Sff&#Ttt&VJ*», #©titcjf£$ti3o 
[0 0 4 3] -i-ftto-6, ZUkfc&®t7)V*)V7)V* 
x^ASgsjKS-tifdSB-, imM^lcgaffiLT^S 

SftO, ^ng#^SST*5o ^©fc®, 7J\s*)\>- 

i'DA-fb^»©^M7cRfS^f«ftUTiffU- *©is 

#883*1, a-^k7^>©fga^Rf5©SWfST 
T5. 

[0 0 4 4] *5SWK*^T, mna-*U71>tl 
Tit S*«*»2~3 0ffl«ft*fcta#|t«(Oo-^U 

X l-7"fX l-A*-feX 1-Wf>, 3 -J* 

gMV-i-TxX 4-^5 1 ;I/-i-a>t->^W 

2T$>D, X5^X^£-?-0H*#:T&£ 1 -A+-fe> 

[0 0 4 5] *5!Wfc*^T, EfcgttfcLTB, 7? 
X A>^>, 3-;<3^A>#X A^-tf-X A7*^ 
X 2 -^JVa^X :ti^X X^nA^-9-X 
^fJVy^nAWX 2, 2, 4- hU^?;VA>^ 
X U >^©m*Sc 1~20 ©«ttS&fi||»it© f 



i) #M¥8-2 3 94 1 8 

Axtfx h;i/x>, *xvx x?;v 

A>ifX ^->fk>, xh5U>^©7fS«MttSS 

[0 0 4 6] Sfc, Efcfcttil/T, E*I5Ctt©a-:fr 
k 7 >^n g ft* fc SiKHK*© a - * !✓ 7 -f > & 

4~3 0©a-^U7>f>*tffifflSnS«t, flfi&TifcR 
©a-^l^XWdffSLK 
? [0 0 4 7] Efi»«£LT«, l&*Stf*4~l 

o©fittiaw^fc*3ii*tHffi5SS:fiasft*5R*Jifa 

U>. cn6©**Sffifflf«ili:t±0, #'J?-ffl 

[0 0 4 8] ^fPjm&^T, ?nA^ftOtffli 
tt> »«ElUyMl'a&D. 0xl0- 7 ~0. 
5moK jffSKIJl. 0X10«~0. 2mol. 
W\Zft$.V<\tl. 0x10-^0. 05mol©iSB 
1 £3tl5„ 7;i/*;i/7;i/5x7Aft^rtl©«ffl» 
B, ?nAft^»lmo IStt). IKE Ommo 1GI 
±T?*6«t, *K»tt*.I:tf=*#©»R*©*/SW 
6, 0. lmoi;i±tt5(0«Vi. *LT, ±&g 
tt> ami. 0X 1 0 4 mo *fc, 73X 

73HXtt'f5H©#ffiffi»i, £nM;£*lmol 
S#0. 0 0 Imo 1£UT*D, JJSKI4 
0. 0 0 5~ 1 0 0 0mol, IICjfSKttO. 0 1 
~1 0 Omo l©ffiHt$n5„ Sfc, An^r'X^fft 
^H©^ffl*lS, 75>, 75 FXli-TS Hffl^fflfii: 

? ^-©iBffltsnso 

[0 0 4 9] imWz&^TU. fnMkSm (a) , 
73X 7SHRtf-f3H©»*6atfnaiaEU:ffl 

ft^ft (b) , 7;v*;V7^5x7Afti^fj (c) &r; 

Any>^#ft;^4fJ (d) ©t;Wt (a) : (b) : 
(c) : (d) HI : 0. 1-10:1-100:0. 
1-20 * L<, 1:1-5:5-50:1-10 
iWftffSb^. »*5^*ff=©lS^ICJ:D. a-* 
thT, Mittf. A+ir>S9 0%K 
± ©JR*T?«ifi1-5Ct*tffl 
? *, L^fe, '\+-fe>>f©l-A*t>0lS£9 9% 

[0 0 5 0] R*fi«^ 3^-0-2 5 CC, *fSL< 
tt0-l 5 0"C, Stjff* L<B2 0-10 Ott* 
5. -7j, KJSETJtt, #Efj;^L2 5 0 k g/cm 2 
©«H*^SKL#S^ a#tt, 10 0k g/cm 1 

©jE*T+^Tfe«o -euT, »si^Hia, mm ftp 

6 2 0»BB, ffSKBO. 5 - 6 Bf [IS]©f6ffli:2n 

[0 0 5 1] *56W©S*©1«Ra, 
? Aft&^ (a) . 75 >, 73HRtW3H©»*6a 
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11 

an« i aa±©{b-&ti (b) , 7)v^)V7)vs.z.^a 
its® (o ms/\u>f>^^m (d) om^ist) 

a. fa**;. s*»©affi*©*iBji«**o. 

%K±©*§£. 9J±fS#'JV-©tt«tt, 

£««©&«*©***£** i 

5#«X£jBA5£ttM^**tfiTf 5. *3g 

icWR-rsijaw***. 

[0 0 5 2] KJ&S^fflIffi#UV-ffl#«$£«, & 

a©H«^iigfli*asffifflLTff*)n5«t, same 

[0 0 5 3] ±g2©@JS#l*S««, *tlS#:^ttT?* 
5. 0J*tf, Elfttti^ttK© r*s*-?V7. • X- 
;'?-7 f *>^J ibTffJKShTttS. Sfc, CJIIMf 

[0054] ±.m®mftMm\z, ss*itw^ 

83tt, #IIttfc±tfHJ&#©#ffinS«Aa.opm# 

nmizmmft&^mizx? u i-sfgi^ffcfcistsc 

®*#©*^fflPSSUT«}*Sftl&f 

7£. ^B#>7^trtlfiXf Ua-tKH-^lRlTlifds 

a^©SfmP£ffi^M#7^SSHfS^r— 
i*6^il/T«(jESn*. *l/T, ftM£J;WiS© 

[0 0 5 5] ±B©H«^*Stttt, Mmrftm^ji 
»^«UT^H^7^©Sffiffi!c@Jg^S^ilb^ 

^r. ±aE©HSt^(itsni©aisK*frtt. #t~fws3n 

S#. fl-H^Hi, 2000~6000rp 
m©@IEft. ftlX?'Ja-tt, ^m#9;i/©iHite^a: 
0, 5 0 0- 1 0 0 0 r pm££ffifr>l9GlrVZE3n 

[0 0 5 6] JifiCEfflMMKtH^CRjSRCftl&tt, 



(7) #88^8 - 2 3 9 4 1 8 

L-TiJ£# U & 5 «. U V-© 

Kg£n > h n-;i/f 5 c t*tffl*S. 

[0057] a-f uy-i>m&mz, 
mmbrzRi&mfr zmmmmmts z. t\z ± o @ 

s«»A»afflsn. amtf s^srSMfi-riHiwf s 

© i -^+-fe>sxHW%fiJt«jif sc:t«tffl*«„ 
10 ^LT. ^©«£i»St£€fflbfc*£HJ&:J;D. * 

58ffi©siit*STf#5nt i -^-k^e^rffl&sfiB 

-?$>5 L - L D P E Sriygf 5 H t^*So 
[0 0 5 8] 

mmm] BIT. *S6iJ3£*;«W$5J:tftt«flK:J:OJ| 
icpfflic^BJf 5*J, T?SWi. *©S©Si8Aa:^IS 
OJKT©**«fclS3feSna"b©T7«ftV». 

[0 0 5 9] £J£W1 

i 2 oT:©i£MraofM;^Lfc2L©f-hi?i/-:/ 

4SKiNflcia*iTfc«. *$£*11&Lft. -®f-h 

m-TT&Wc. n-s\7°5>>{ 7 3 0ml) . 2, 5- 
y*.=f-)\,\in-)\ (0. UOmmol) On-^ 
MJX^j]/7j]/5X7A (0. 7 0 0mmo 
1) ©n--\7^>?§^. 1, 1, 2, 2-fh7?n 
;i/X7> (3 9. 4mg. 0. 2 3 5mmol) ©n- 
A77 7i£i££f-h^- 7©JM«icffiA$, 

I-h (22. 5mg. 0. 047mmol)©n-'\ 
7? >i§?££tt£^fc\ n-^7^>©^#:att7 5 0 

[0 0 6 0] jfel*, f-h^V-7©»ffi*©7K*«S 
£2. 8Wi%Kil8Bf 1fffi©f-h7W-7 

UTT. f-h7k~7*£8 Ottdraif&t,, X~Pk>£«> 
iM7^-FfJ;f)#Alfc. X?-U>!£\z£.mm 

mmm u tuktt&mm- v ? v-^mm\zmx 
snTif^ctiawsnfc. *ffi*»3 5 Kg 

/cm 2 G£&5i£X^V>£3gAU 
3 5Kg/cm 2 Gfc, MJS£ 8 0 t Ct|ft»L.&o 
40 [ 0 0 6 1 ] 1 . 0 PSfflfim h 9 U-7<DRll 
**»LTR^X*ffV». »ia*C±^TSJ£W«f©BJ 

a -f k7 -f >\m^fo<Dm.mm<»m%:tiE* 

iltCiLL 
[0 0 6 2] ^MM2 
SHIWll:*^ Ifl/>M53 5Kg/cm ! C 
tt^L. ^WWMfltMWll. 0 

®.M.%\zt£%mz* - h 7 u-^fc***«»LfcK 

50 Wi. ^JKMl tHHCLTa-f Uy(>m&fc* 
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[0 0 6 3] JtUffj 1 

mmmnz^r, x^i/^jisrs sKg/cm 5 \z 

JftttU :*-h*V-:/©jK«<f"©#*M&8»2 3. 9 

[0 0 6 4] m®2 
WtWltiW, :*-h£V-7©Mffi4>f;:**ft# 

>fift£ft£«jfiU »&5>#r©Mj£fti:£5g 1 \z 

[0 0 6 5] 3 

tiStl&lOL (JKft7. 5L) t^U-7ft 

1 5 o"c®e*ig-ciin»ft*i/&at«n^fc»*ST» 

23*flMfcLT&fflL&. 1#©«8jS#:7Y-H£# 
5, 2, 5-i^3MHfD-^ (1. 8 5mmol/H 
r) ©n-A^^>i§fe h VX?)V7)V5.=.?J» 
(9. Ommol/Hr) Cn-A^>it$, 1, 
1, 2, 2-f-h5^njI/X^> (3. Ommol/H 
r) ©n-^7*>^£»ttWlc«i&U te*©)Wi 
J*#7^-H1S#S, fPA(III) 2-X^JI/^-y-/ 
X-h (0. 29g/Hr, 0. 60mmo 1/Hr) 

5. OLtftStHOWl/fc. 



(8) #88^8 - 2 3 9 4 1 8 

[0 0 6 6] RjSIEAtt, ^-g-^XiCiD 3 5Kg/c 
m 2 GtU SiEfiStt8 0=CtLfco 

SITrtltStHU GX«»^tt«©« \i"t-7V 
X-X-A°-x*>^J tft*&l/T»*tt©iI4#'JV 

-©^gisff-ofco ^M^jvwiaiftefu o o 

Orpm, ftJBXi"Ja-©llHEft3 5 0 0 r pm©£ 

2iC^Lfc„ 
[0 0 6 7] Jt^J3 
mmmSlZ&^T. *-h^V-7©Stffitft**ft# 

7-f >ftft£#£iI««K:»jSU !l£#Uv-©SHi 
£fr-ofc„ ifi^«f©ilS«ftfSSlt^L&. r->^ 
-7>7. -7,-n-^fsy^\ c«fc5gij4#'jv-©^ 

KB, 7^ 'J V-©gf fi-NOtf & t'Ofc 
©, 3 &E\znm\Zfi M&frr> It. 
39 [0 0 6 8] 6a^©i§ffi«fi© rHPj ttn--\7°^ 
X C Htl=r!MiI©(2EHA) 3 ii^DA(III) 2 -X? 
;i^\*tJ-y x- k Any ><MfcflifS©T c E ii l , 

i, 2, 2-fh7^p;n^>*au dubb*®* 

ffittg-a-*U7-f>/lg-jrnA*P**. 
[0 0 6 9] 

»13 



KIRWg (ft: ml) 


HP (750) 


Crft^flSSI 


Cr (2EHA) 


Crfc£«ft (Eg) 


22.5 


Cffc&liJ (mmol) (a) 


0.047 


2,5--/;WlHl (mmol) (b) 


0.140 


EtsAKmmol) (c) 


0. 701 




TCE 


AWr'WB* (mmol) (d) 


0.240 


ttffi^Wtt(a:b:c:d) 


L: 3:15:5 


EJSiBft 0C) 


80 


7K*itfS (#«%) 


2.8 


HJSBt^fflr) 


1.0 


> 


291.8 


<ffiffcMi(wt» > 




C4 


0.2 




91.4 


C 6 4'©l-hexene-g-M(wt%) 


98.3 


C 8 


0.6 


ClO-20 


7.7 


SltPE 


0.06 



km tarn 

2 1 2 

HP (750) HP (750) HP (750) 

Cr(2EHA) 3 Cr(2EHA) 3 Cr(2EHA) 3 

22.5 22.5 22.5 

0.047 0.047 0.047 

0. 140 0. 140 0. 140 

0. 701 0. 701 0. 701 

TCE TCE TCE 

0.240 0.240 0.240 

1:3:15:5 1:3:15:5 1:3:15:5 

80 80 80 

11.0 23.9 0 

1.0 1.0 1.0 

318.8 245.8 391.8 

0.3 0.6 0.3 

91.2 91.4 91.1 

98.3 98.2 98.3 
0.6 0.8 0.6 
7.8 8.0 7.9 

0.05 0.03 0.03 
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il4PEf^fi 
<mmm> 



41000 
105518 



167422 



[0 0 7 0] 
[*2] 



mmm. atLfcr) bp© bp® 

Mt&Vmm Cr(2EHA) 3 Cr(2EHA) 3 

Crfc^fc* (g/Hr) 0.29 0.29 

Crfcfc* (maol/Hr) (a) 0.60 0.06 

2,5-'/jlf*fD-* (mmol/Hr) (b) 1.8 1.8 

Et a Al (mmol/Hr) (c) 9.0 9.0 

WWfcWBB TCE TCE 

/WWfctt (nmol/Bj) (d) 3.0 3.0 

i«WE4MWfc(«:b:c:d) 1:3:15:5 1:3:15:5 

££&K (C) 80 80 





2.0 


0 


tunsmmmoii) 


0. 53 


0.52 


<£fiE4&S(Kg/Hr> 


6.2 


6.4 








C 4 


0.1 


0.1 


c, 


91.0 


90.9 


C s tf(731-hexene^-m(wtX) 


99.5 


99.5 


c, 


0.4 


0.4 


Cu-ll 


8.5 


8.6 




0.05 


0.04 




mm 


mm. 




85000 


301000 


<§W8WC> 


197957 


204342 



"b, ?nAM (a) . 75 X 73FfttW3Hffl 
»*»Satfft5iaH±fflft;^» (b) . 7)l*)V7)l 
i^Mt^ (c) S^ny>^t<t^ft (d) <D 

6 1 -'\^>£±#iLfc(i-*P'7'l'>Il^*£ 
© Slii#i&&*«ffi2 ft 5 . 



(51) Int. CI. 6 IRSiJIE^ ItftSaS^ FI 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 



ffliij»£i*tt»iiHTBio#* wojiR^ittWHiHTBiosa ngtft# 
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